Psychostimulants and motivated behavior: arousal and cognition.
Motivated, goal-directed behavior requires the coordination of multiple behavioral processes that facilitate interacting with the environment, including arousal, motivation, and executive function. Psychostimulants exert potent modulatory influences on these processes, providing a useful tool for understanding the neurobiology of motivated behavior. The neural mechanisms underlying the reinforcing effects of psychostimulants have been extensively studied over the past 50 years. In contrast, the study of the neurobiology of the arousal-enhancing and executive-modulating actions of psychostimulants was only initiated relatively recently. This latter work identifies a series of dose-dependent actions of psychostimulants within a network of prefrontal cortical and subcortical sites that coordinate the arousal-promoting and cognition-modulating effects of these drugs. These actions are dependent on a variety of catecholamine receptor subtypes, including noradrenergic α1 and α2 receptors and dopaminergic D1 receptors. In the prefrontal cortex, psychostimulants exert inverted-U shaped modulatory actions that are apparent at the levels of the neuron and behavior. Collectively, these observations provide new insight into the neurobiology underlying motivated, goal-directed behavior.